Modulatory effects on substrate specificity of independent mutations at the serine939/941 position in predicted transmembrane domain 11 of P-glycoproteins.
The serine residue located at position 939 and 941 in the predicted transmembrane segment 11 of P-glycoprotein (P-gp) encoded by mouse mdr3 and mdr1, respectively, appears to be important for interaction of chemotherapeutic drugs and reversal agents with P-gp. To further understand the role of this residue in this process and to identify the structural requirements involved, we have replaced this serine residue by alanine, cysteine, threonine, tyrosine, tryptophan, and aspartic acid and tested the effect of these mutations on the overall activity and substrate specificity of mdr1 and mdr3. All mutant proteins could be expressed at high levels in the membrane fractions of LR73 Chinese hamster cells transfected with the corresponding mutant cDNAs. All introduced mutations had limited effect on the capacity of mdr1 and mdr3 to confer resistance to vinblastine. The modulatory effect of mutations on resistance to colchicine, adriamycin, and actinomycin D was more dramatic. The hydroxyl group of serine did not seem essential for interaction with these drugs since mutant mdr1 and mdr3 bearing alanine or cysteine at that position behaved essentially as wild type, while threonine-bearing mutants showed significantly reduced resistance to these drugs. The insertion at that site of residues with bulkier side chains had more complex effects on P-gp function. While introducing tyrosine, tryptophan, or aspartic acid caused an almost complete loss of colchicine and adriamycin resistance in both mdr1 and mdr3, the replacement to tyrosine or tryptophan had the opposite effect on mdr1 and mdr3 for actinomycin D resistance, causing either a 3-fold increase or a 4-8-fold decrease in resistance to this drug, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)